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The Louisiana Department of Environmental Quality (LDEQ) is utilizing an ecoregional 

approach to water quality management, specifically in water quality standards development and 

refinement.  Historical information was synthesized with information gleaned from additional, 

more recent sources and pertinent literature as well as with chemical, physical, and biological 

data collected within water bodies of Louisiana thus providing the basis for describing the 

ecological characteristics within the state of Louisiana, and ultimately, refining ecoregion 

delineations.  This report also represents a compilation of the historical ecoregional delineations 

developed by LDEQ.   
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I.  ABSTRACT 

 

The Louisiana Department of Environmental Quality (LDEQ) is utilizing an ecoregional 

approach in the development and refinement of Louisiana state water quality standards and 

criteria.  The LDEQ delineated water quality standards ecoregions are presented below.  GIS-

based maps and sources as well as physical, chemical, and biological characteristics observed in 

Louisiana streams are presented to support the ecoregional groupings and boundary refinements. 
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II.  OBJECTIVE  

 

The objective of this document is to present ecoregional boundary refinements for the inland 

areas of Louisiana.  Justification and documentation representing multiple lines of evidence are 

presented to support the ecoregion refinements.  These water quality standards ecoregions 

ultimately provide the framework and basis for determining regionally appropriate water quality 

criteria that will be regulated for the protection of designated uses within water bodies of 

Louisiana.     

III.  BACKGROUND  

 

A. ECOREGIONAL APPROACH 

 

The Louisiana Department of Environmental Quality (LDEQ) is utilizing an ecoregional 

approach for water quality management.  Specifically, this ecoregional approach is being utilized 

for determining appropriate water quality standards throughout water bodies in Louisiana.  An 

ecoregion is an area with similar ecological characteristics such as climate, soil type, land surface 

form, flora, fauna, and potentially similar land use and hydrology.  Within an ecoregion, 

reference water bodies that are considered to be óleast-impactedô by human activities represent 

regionally attainable conditions.  Thus, ecological-based water quality criteria and standards can 

be based on the ecological characteristics of reference water bodies that represent the attainable 

conditions within an ecoregion (LDEQ 2008a, LDEQ 2010c (LAC 33:IX.Chapter 11)).  This 

results in regionally specific criteria that may be more appropriate than existing national 

benchmark levels and also provides a framework for developing regionally appropriate water 

quality standards and criteria in Louisiana water bodies.   

 

LDEQ initiated the ecoregional program to water quality management in the late 1980ôs.  During 

this effort, ecoregions within Louisiana were delineated, reference stream sites in inland areas 

were identified, and physical, chemical, and biological characteristics were monitored, observed, 

and described.  As LDEQ is currently refining water quality criteria, including dissolved oxygen 

(LDEQ 2008a, LDEQ 2008b), and evaluating development of numeric nutrient criteria (LDEQ 

2006, LDEQ 2009) on an ecoregional basis, LDEQ is refining the ecoregion delineations through 

consideration of more current information that includes GIS-based maps and sources developed 

by state and federal agencies; physical, chemical, and biological characteristics observed at 

reference water bodies; and chemical characteristics observed at ambient surface water 

monitoring stream locations throughout Louisiana.  The synthesis of maps and the physical, 

chemical, and biological information provide the basis for ecoregion boundary refinement.     

 

B. NATIONAL ECOREGIONS 

 

In the late 1980s, the United States Environmental Protection Agency (USEPA) produced a map 

of national ecoregional boundaries, including Louisiana, based on evaluation of geographical, 

geological, biological, and other environmental characteristics.  This national effort provided a 

basis for understanding regional patterns of ecological characteristics that may serve as a 

framework for state-level management of water resources (Omernik 1986).  While the national 
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approach did provide a framework for regional management of water resources, state-specific 

conditions such as man-made impacts that may form water resource boundaries (such as levees, 

dredged canals and waterways, locks, and floodgates) were not considered in the USEPA 

evaluation of national ecoregions (LDEQ 1992).   

 

C. LOUISIANA ECOREGIONS 

 

In the early 1990ôs, LDEQ utilized guidance from USEPA (Omernik 1986, Gallant et al. 1989, 

Omernik and Griffith 1991) and incorporated state-specific information in the development of 

ecological regions within Louisiana.  This work on the development of Louisiana ecoregions was 

conducted through cooperation with LDEQ and the University of Southwestern Louisiana Center 

for Louisiana Inland Water Studies (USL-CLIWS).  In this effort, state-based geographic 

information such as soil associations, US Geological Survey (USGS) contour maps, US Army 

Corps of Engineers (USACE) hydrological modifications, and LDEQ basin-subsegment 

boundaries among other data sources were compiled and synthesized to provide the basis for 

Louisiana ecoregions.   

 

In 1992, LDEQ produced an initial draft map of Louisiana ecoregion delineations (LDEQ 1992, 

see Appendix A, Figure 2).  In these ecoregion delineations, LDEQ refined the USEPA 

designated ecoregions in Louisiana by the addition of the Atchafalaya Basin, Coastal Chenier 

Plains, Coastal Deltaic Plains, Mississippi River, Red River Alluvial Plains, Sabine River, and 

Terrace Uplands Ecoregions.  In development of the Terrace Uplands Ecoregion, LDEQ 

consolidated the USEPA designated Southeastern Plains, Mississippi Valley Loess Plains, and 

the Southern Coastal Plains Ecoregions to form the Terrace Uplands Ecoregion.  Thus the initial 

draft ecoregion map produced by LDEQ delineated ten ecoregions throughout the state 

(Atchafalaya Basin, Coastal Chenier Plains, Coastal Deltaic Plains, Mississippi Alluvial Plain, 

Mississippi River, Red River Alluvial Plains, Sabine River, South Central Plains, Terrace 

Uplands, and Western Gulf Coastal Plains Ecoregions).  It was also suggested in this initial effort 

that additional large river ecoregions in Louisiana (such as the Pearl and Ouachita River Basins) 

may potentially be added in future delineation refinements (LDEQ 1992).   

 

In 1994, LDEQ revised the 1992 draft map by modifying the southern boundary of the Red River 

Alluvi al Plains Ecoregion to join the Mississippi River levee and continue southward to the Old 

River Diversion Channel (see Appendix A, Figure 3).  LDEQ also subdivided the Mississippi 

River Alluvial Plains Ecoregion into an Upper and a Lower Mississippi River Alluvial Plains 

Ecoregion.  The Sabine River Ecoregion was removed by combining it with the adjacent South 

Central Plains and the Western Gulf Coastal Plains Ecoregions, respectively (see Appendix A, 

Figure 4). 

 

In 2001, LDEQ revised the ecoregional delineations with modifications to the boundaries of the 

Lower Mississippi River Alluvial Plains, Red River Alluvial Plains, South Central Plains, 

Terrace Uplands, Upper Mississippi River Alluvial Plains, and Western Gulf Coastal Plains 

Ecoregions (Appendix A, Figure 5).  The Red River Alluvial Plains Ecoregion was modified to 

conform to levees of the Red River and became the Red River Ecoregion.  Additionally, large 

river ecoregions were added for the Sabine and Pearl Rivers.  For the South Central Plains (SCP) 



Louisiana Water Quality Standards Ecoregions 

FINAL 2014; R1 

Page 13 of 135 

 

and Western Gulf Coastal Plains (WGCP) Ecoregions transition area, the boundary was moved 

further south in the central portion and also moved to along the eastern edge of the Vermilion-

Teche Water Quality Management Basin.  These changes to the SCP and WGCP Ecoregion 

boundary were likely made based on ecoregional research by DeWalt (1995, 1997) through 

observation that the southern portion of the SCP retained biological characteristics that more 

closely resembled that of the SCP than the WGCP in the central portion of the transitional area. 

 

The 2001 LDEQ delineated ecoregions (Appendix A, Figure 6) have been used extensively in 

the LDEQ water quality standards program efforts for refinement of appropriate, regional 

dissolved oxygen water quality criteria (LDEQ 2007, LDEQ 2008a, LDEQ 2008b), are being 

used in the development of numeric nutrient criteria (LDEQ 2006 Nutrient Criteria Development 

Plan, LDEQ 2009), and have been used in research of Louisiana water bodies (Kelso and 

Rutherford 2008, EPA 2005). 

IV.  I NLAND ECOREGIONAL BOUNDARY REFINEMENT  PROCESS 

 

A. SOURCES OF I NFORMATION 

 

LDEQ is utilizing various GIS-based data sets available from state and federal agencies that 

provide documentation on land surface forms, climate, land use, forestry and other factors that 

support ecoregional delineation.  In addition, LDEQ has conducted chemical water quality, 

physical habitat assessment, and biological fish and benthic macroinvertebrate data collection 

efforts in inland ecoregion reference streams (LDEQ 1996, LDEQ 2009).  This chemical, 

physical, and biological information available from reference streams will further aid in 

documenting ecological characteristics to support delineation efforts.   

 

LDEQ is utilizing this information from reference streams to illustrate ecoregional groupings 

based on chemical water quality as well as physical habitat and biological aquatic organisms 

observed at reference water bodies within different inland regions of the state.  Additionally, 

water quality characteristics observed at ambient surface water monitoring stream locations 

throughout the state also help to demonstrate regional differences and further aided in the 

refinement of inland ecoregional delineations.  In this effort, only select inland ecoregional 

boundaries and groupings were considered for refinement as these areas are currently those 

where water quality criteria development and/or refinement are taking place.   

 

Several sources of information were evaluated including: LDEQ ecoregional studies (i.e., 

DeWalt 1995a, DeWalt 1995b, and LDEQ 1992); the USEPA ecoregion project (Daigle et al. 

2006); ecoregional recommendations from external sources (Daigle et al. 2006; McNab et al. 

2007); various GIS-based data sets (including Digital Orthophoto Quarter Quadrangle (DOQQ), 

Digital Elevation Model 2007 (DEM), and GIS-calculated percent change in slope); soil data 

from USGS National Wetlands Research Center STATSGO; land use coverage from USGS 

National Land Cover Data (NLCD 2001); LDEQ collected water quality data at inland reference 

streams (LDEQ 1996, LDEQ 2009); and data from the LDEQ Ambient Monitoring Program 

(LDEQ 2010b).   

  



Louisiana Water Quality Standards Ecoregions 

FINAL 2014; R1 

Page 14 of 135 

 

1. ECOREGIONAL RECOMMENDATIONS FROM EXTERNAL SOURCES 

 

Ecoregion recommendations from external sources considered in boundary refinement are given 

in Appendix B.  External recommendations were based on a variety of approaches, data, and 

objectives.  Sources included USEPAôs Level III and Level IV Ecoregions (Daigle et al. 2006) as 

well as the USDA Forest Service Ecoregion Delineations (McNab et al. 2007).    

 

2. BASE MAPS 

 

Base maps evaluated and considered in boundary refinement are given in Appendix C.  It should 

be noted that base maps of well known hydrologic units, such as LDEQ basins and subsegments 

or that of USGS Hydrologic Unit Maps (HUCs) (Seaber et al. 1987), were considered but not 

utilized in ecoregional delineation refinement.  Previous research indicates that many hydrologic 

units are not true watersheds, and thus do not necessarily correspond to spatial patterns in 

ecological characteristics (Omernik 1991, Griffith et al. 1999, Omernik 2003).  While hydrologic 

units such as basins, subsegments, and HUCs may provide a framework for the cataloging and 

inventory of water quality and other data, these hydrologic units are not necessarily true 

indicators of distribution and patterns of ecological characteristics which ultimately define an 

ecoregion.        

 

3. CHEMICAL CHARACTERISTICS 

 

Water quality was considered from inland reference stream and ambient surface water stream 

monitoring locations throughout the state.  Because of differences in patterns of chemical water 

quality constituents, it may not be possible that every chemical water quality parameter evaluated 

will group according to ecoregion. Thus, determination of ecoregional boundary refinement 

utilizing water quality information is based not necessarily on the distribution of one specific 

parameter but on overall patterns in water quality throughout regions within the state.  Water 

quality specific data that was evaluated and considered in the refinement of ecoregion boundaries 

are presented in Appendix D.   

 

4. PHYSICAL AND BIOLOGICAL CHARACTERISTICS 

 

Physical habitat and biological fish and benthic macroinvertebrates were evaluated from 

reference water bodies.  These physical and biological components of reference streams may be 

used to document the aquatic habitat and the observed fish and benthic macroinvertebrate taxa 

distribution at reference water bodies.  These ecological characteristics further aided in 

characterization of ecoregions.  Physical habitat and biological fish and benthic 

macroinvertebrate specific data that were evaluated and considered in the refinement of 

ecoregion boundaries are presented in Appendices E and F, respectively.   
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5. SLOPE 

 

The overall uniformity of slope was used in delineating each ecoregion.  Slope refers to the 

percent change in elevation that characterizes the shape a landform; e.g., hilly landforms will 

have greater slope than flat plains.  Slope is also relevant in that certain habitat types, soils, and 

some waterbody forms are commonly associated with certain landforms; e.g., hydric soils in 

wetlands typically occur in areas with low slope.  Additionally, dissolved oxygen has a greater 

ability to reaerate in the water column of waterbodies that are located in ecoregions with high or 

moderate slopes.  Slope data is presented in Appendix C, Figure 19. 

 

6. F IELD RECONNAISSANCE 

 

Additionally, field reconnaissance was conducted at reference water bodies and at other water 

bodies throughout the state.  Field reconnaissance served as ground-truthing of the watershed and 

aquatic habitat features as well as other important ecological characteristics such as land use, 

land form, and vegetation type to support ecoregion refinements. 

 

7.   LAND USE 

 

The predominance of land use was used in delineating each ecoregion.  Certain landforms and 

soils types can limit the degree to which land can be used; particularly with agriculture and 

forestry.  Land use is also relevant in determining the degree of man-made alterations to the 

landscape.  Land use data is presented in Appendix C, Figure 20 and Appendix G. 

 

B. SYNTHESIS AND MULTIPLE L INES OF EVIDENCE 

 

By compiling the GIS-based maps and the physical, chemical, and biological information 

evaluated and reviewed, LDEQ has refined the inland ecoregional boundaries.  These boundary 

refinements represent a synthesis of the available information and are supported in many cases 

by multiple lines of evidence.  These boundary refinements were made to further support the 

development and refinement of appropriate regional water quality criteria within Louisiana.   

 

The 2014 water quality standards ecoregions for Louisiana are presented below.  Proposed 

refinements are discussed relative to changes from the 2001 ecoregion delineations and naming 

conventions.  Where deemed more appropriate, ecoregional names were also refined. 
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V. 2014 WATER QUALITY STANDARDS ECOREGION S 

 

For 2014, LDEQ has refined several ecoregional boundaries and in some cases refined 

ecoregional names.  The 2014 water quality standards ecoregions for Louisiana are given in 

Figure 1.  Physical, chemical, and biological information as well as GIS-based sources were 

utilized in the refinement.  These refinements support the framework for the development and/or 

refinement of water quality standards within Louisiana.     

 

Figure 1. Water Quality Standards Ecoregions for Louisiana (2014). 

The 15 water quality standards ecoregions in Louisiana include: 1) Atchafalaya River; 2) Coastal 

Deltaic Marshes; 3) Coastal Chenier Marshes; 4) Gulf Coastal Prairie; 5) Lower Mississippi 

River Alluvial Plains; 6) Mississippi River; 7) Pearl River; 8) Red River Alluvium; 9) Sabine 

River; 10) South Central Plains Flatwoods; 11) South Central Plains Southern Tertiary Uplands; 

12) South Central Plains Tertiary Uplands; 13) Terrace Uplands (Southern Plains); 14) Southern 

Plains Terrace and Flatwoods; and 15) Upper Mississippi River Alluvial Plains.     
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A. BOUNDARY REFINEMENTS  

 

The following sections provide a key to the major updates made from the 2001 to the 2014 water 

quality standards ecoregions.   

 

1. SUBREGIONALIZATION OF THE SCP ECOREGION 

 

Changes to the SCP and WGCP Ecoregion boundary resulted in portions of the southern 

boundary of the SCP Ecoregion (SCP Southern Tertiary Uplands) being extended further south.  

This takes into account the transition in elevation (Appendix C, Figures 17 and 18), slope 

(Appendix C, Figure 19), land use (Appendix C, Figure 20), soil type (Appendix C, Figure 24), 

and geology (Appendix C, Figure 25) that occur between the southern SCP and northern WGCP, 

documentation that reference sites in the southern SCP maintain the biological characteristics of 

the SCP, and other noted habitat characteristics at reference sites within this area (DeWalt 1995b, 

LDEQ 2009, see also Appendix D -F). 

 

The SCP Ecoregion is subdivided into three ecoregions: SCP Flatwoods, SCP Southern Tertiary 

Uplands, and SCP Tertiary Uplands.  These groupings take into account ecological differences 

observed in theses zones especially with regard to land form.  The SCP Flatwoods subregion is 

generally characterized as having low elevation (Appendix C, Figures 17 and 18) and less slope 

(Appendix C, Figure 19) than the SCP Southern Tertiary Uplands and the SCP Tertiary Uplands.  

The SCP Southern Tertiary Uplands is also distinct from the other subregions in terms of 

geological complexity (Appendix C, Figure 25; Table 1).  Differences in water quality (see 

Appendix D), habitat (see Appendix E), and observed biological fish species distribution (see 

Appendix F) were also taken into account when subdividing the SCP.   

 

Table 1. Geological Groups, Formations, and Members within each subregion of the SCP 

(see Appendix C, Figure 24 for corresponding spatial information). 

 
Ecoregion Geological Unit Description 

SCPSTU 

Sparta Formation 
White to light gray massive sands with interbedded clays; some thin 

interbeds of lignite or lignitic sands and shales. 

Cook Mountain Formation 

Greenish gray sideritic, glauconitic clay in upper part may weather to 

brown ironstone; yellow to brown clays and fossiliferous marl in lower 

part may weather to black soil. Ironstone concretions near base. 

Jackson Group 

(Undifferentiated) 

Light gray to brown lignitic clays with interbeds of limonitic sands or 

lignite; near base, calcareous, glauconitic, and fossiliferous beds may 

weather to black soil. 

Cockfield Formation 
Brown lignitic clays, silts, and sands; some sideritic glauconite may 

weather to brown ironstone in lower part. 

Catahoula Formation 
Gray to white sandstones, loose quartz sand, tuffaceous sandstone, 

volcanic ash, and brown sandy clays; petrified wood locally. 

Carnahan Bayou Member 
Yellow to gray siltstones, sandstones, and clays with thin tuffaceous 

beds; some lenses of black chert gravel; petrified wood locally. 

Dough Hills Member 
Gray to yellow silty clays; light gray calcareous clays which may weather 

to black soil; some siliceous silt and volcanic ash beds. 

Williamson Creek Member 
White to gray silts, siltstones, silty clays, and sand beds; some lenses of 

black chert gravel. 

Blounts Creek Member 
Gray to green silty clays, siltstones, and silts with abundant sand beds; 

some lignite and lenses of black chert gravel. 
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Ecoregion Geological Unit Description 

SCPSTU 

Castor Creek Member 
Gray to dark gray calcareous slays which may weather to black soil; 

lignitic clays and noncalcareous clayey soils. 

High Terraces 

Tan to orange clay, silt, and sand with a large amount of basal gravel.  

Surfaces are highly dissected and less continuous than lower terraces.  

Composed of terraces formerly designated as Williana, Citronelle, and 

the highest Bentley.  

SCPF 

Intermediate Terraces 

Light gray to orange-brown clay, sandy clay, and silt; much sand and 

gravel locally.  Surfaces show more dissection and are topographically 

higher than the Prairie Terraces. Composed of terraces formerly 

designated as Montgomery, Irene, and most of the Bentley. 

Prairie Terraces 

Light gray to light brown clay, sandy clay, silt, sand, and some gravel.  

Surfaces generally show little dissection and are topographically higher 

than the Deweyville.  Three levels are recognized: two along alluvial 

valleys, the lower coalescing with its broad coastwise expression; the 

third, still lower, found intermittently gulfward.  

Deweyville Terrace 

Gray mixed with brown-to-red clay and silty clay; some sand and gravel 

locally.  Topographically higher that Holocene alluvium and lower than 

Prairie terraces.  Found along streams of intermediate size. 

SCPTU West 

of RRA 

Wilcox Group 

(Undifferentiated) 

Gray to brown lignitic sands and silty to sandy lignitic clays, many seams 

of lignite; some limestone and glauconite.  Includes small Carrizo Sand 

(Claiborne Group?) outcrops. 

 

 

2. WGCP ECOREGION 

 

While the northern portion of the WGCP has become part of the SCP Flatwoods Ecoregion, the 

remaining portion of the WGCP Ecoregion will be evaluated in future ecoregional studies.  The 

remaining portion of the WGCP Ecoregion will be referred to as the Gulf Coastal Prairie (GCP) 

Ecoregion to reflect the soil type found in this region (see Appendix C, Figure 24).   

 

3. SCP AND UMRAP BOUNDARY  

 

The eastern boundary of the SCP Ecoregion and the western boundary of the UMRAP Ecoregion 

have been modified to account for observed ecological differences between these two regions 

(e.g., elevation, slope, land use, and vegetation).  More recent GIS-based maps and sources were 

heavily utilized in this boundary refinement (see Appendix C, Figures 17-20 and 22-23).  This 

portion of the SCP Ecoregion, adjacent to the UMRAP Ecoregion, is referred to as the SCP 

Tertiary Uplands. 

 

4. TU AND LMRAP BOUNDARY 

 

Modifications to the southern boundary of the TU and the northern boundary of the LMRAP 

Ecoregions were also heavily based on more recent GIS-based maps and sources.  Elevation and 

slope differ distinctly between the southern boundary of the TU and the northern boundary of the 

LMRAP Ecoregions (Appendix C, Figures 17-19).  Additionally, extensive research and field 

reconnaissance investigating the tidal extent in that area as well as known fish species 

distribution further supported ecoregional refinement in this area (see Appendix C, Figure 30; 

LDEQ 1990; Sobczak 1976; Watson et al. 1981; Knight and Hastings 1984; Delorme 2003; Read 

2008).   
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5. SUBDIVISION OF THE TERRACE UPLANDS ECOREGION 

 

The southern extent of the former TU Ecoregion and the northern extent of the LMRAP 

Ecoregion were refined as discussed in Section 4 above.  The remaining area of the TU 

Ecoregion was further subdivided into the southern portion as the Southern Plains Terrace and 

Flatwoods (SPTF) Ecoregion and the northern portion as the Terrace Uplands (Southern Plains) 

Ecoregion.  This was done due to the transitional nature of the Southern Plains Terrace and 

Flatwoods between the more southern, low elevation LMRAP and the more northern, high 

elevation TU (Southern Plains).  The southern boundary of the TU Ecoregion and the northern 

extent of the SPTF were determined based on several ecological factors with emphasis on soil 

type and geology (Appendix C, Figures 24 and 25).  However, it should be noted that additional 

research or studies may be warranted for this transitional area to characterize the nature of this 

region in regard to determining the appropriate water quality management strategies (e.g., water 

quality standards development).           

 

6. RED RIVER ECOREGION REFINEMENT  

 

In the historical ecoregion delineations for Louisiana, the Red River was viewed as an ecoregion 

including the surrounding alluvial plain (1992) and as a large river system confined by levees 

(2001).  In review of the available information, the Red River Alluvial Plains are different in 

regard to land form (e.g., land use, elevation, slope, soil type, and geology) and water quality 

compared to the surrounding inland SCP Ecoregions; thus the Red River Alluvial Plains should 

be observed as an ecoregion separate from the SCP Ecoregions (see Appendix C, Appendix D).  

Refinement was made to the SCP Ecoregion boundaries in relation to the Red River Alluvial 

Plains.  While the Red River is confined by levees, water quality differences among the river and 

the Red River Alluvial Plains were not apparent.  Field reconnaissance was also conducted in 

this region.  However, at the time that water quality criteria are developed and/or refined for the 

Red River, a closer inspection of water quality characteristics may be conducted to further clarify 

the need for a separate ecoregion for the main stem of the Red River apart from the Red River 

Alluvial Plains.  

 

7. CDP AND LMRAP BOUNDARY 

 

At this time, information exists to support refinement of the southern LMRAP and the northern 

CDP boundary.  Refinement was heavily based on observed land form (soil type, geology, and 

land use) and vegetation (see Appendix C).  Field reconnaissance was also conducted in parts of 

this area.  

 

8. CDP AND CCP BOUNDARY 

 

The eastern boundary of the CCP and the western boundary of the CDP were refined based on 

the soil type and geology of the area (Appendix C, Figure 24 and 25) and differences in water 

quality (Appendix D).  The newly refined ecoregions will be referred to as the Coastal Chenier 
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Marshes (CCM) Ecoregion and the Coastal Deltaic Marshes (CDM) Ecoregion to better reflect 

soil type. 

 

B. 2014 ECOREGION DESCRIPTIONS 

 

1) Atchafalaya River 

This ecoregion is surrounded by a levee system on the northern, eastern, and western boundaries.  

The southern limit of this ecoregion extends to the Intracoastal Waterway.  This ecoregion has 

low relief and much standing water.  Vegetation is dominated by oak, tupelo, and bald cypress. 

 

2) Coastal Deltaic Marshes 

The Coastal Deltaic Marshes (CDM) Ecoregion is located on the southeast Louisiana coast.  This 

ecoregion is bisected by the Mississippi River.  This ecoregion is bounded on the west by the 

eastern shoreline of Vermilion Bay and portions of the northern boundary are the Intracoastal 

Waterway.  The southern and eastern portion of this ecoregion is the Gulf of Mexico.  The 

northeastern border is with the Lower Mississippi River Alluvial Plains Ecoregion and the Pearl 

River Ecoregion.  The CDM also wrap around eastern portions of Lake Pontchartrain.  This 

ecoregion is typified by low elevation and relief as well as both fresh and salt marsh vegetation.  

It is also characterized by extensive hydromodification for navigation and flood protection. 

 

3) Coastal Chenier Marshes 

This second coastal ecoregion is located on the southwest Louisiana coast.  The Coastal Chenier 

Marshes (CCM) Ecoregion is bounded on the northwestern edge by the Intracoastal Waterway 

and on the east by the eastern shoreline of Vermilion Bay.  The southern portion of this 

ecoregion is the Gulf of Mexico.  Low elevation and relief along with ridges or "cheniers" 

oriented parallel to the coastline are typical of this ecoregion.  Vegetation consists of both fresh 

and salt marsh types.  There are several concentrated areas of hydromodification for navigation 

and salinity control. 

 

4) Gulf Coastal Prairie 

Typified by flat plains, the Gulf Coastal Prairie (GCP) is located in southwestern Louisiana and 

ranges westward along the eastern coast of Texas.  The southern boundary has been modified to 

coincide with the location of the Intracoastal Waterway.  The eastern boundary is the western 

Atchafalaya River levee system.  The northern boundary is up to the SCP Flatwoods Ecoregion.  

Vegetation is characteristic of the bluestem/sacahuista prairie type (bluestem and cordgrass) and 

land use consists of mainly cropland and some cropland combined with grazing land.  The soil 

associations represented in this ecoregion are Gulf Coast Flatwoods and Coastal Prairie.  Relief 

and slope are low in this ecoregion. 

 

5) Lower Mississippi River Alluvial Plains 

The southern section of the Mississippi Alluvial Plain is bisected by the Mississippi River.  The 

western boundary is formed by the Atchafalaya River levee system and the southern boundary is 

formed by the Intracoastal Waterway.  Part of the northern boundary of the southern component 

of this ecoregion is formed by the west bank of the Mississippi River.  The northern boundary 

east of the Mississippi River is formed by the southern limit of the Southern Plains Terrace and 
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Flatwoods.  This ecoregion contains natural levees of moderate elevation and slope.  Vegetation 

includes both cypress forest and bottomland hardwoods.  Many of the streams in this ecoregion 

have been hydrologically modified for navigation and flood protection.  Relief and slope are low 

in this ecoregion.  
 

6) Mississippi River 

This ecoregion, bounded entirely by the Mississippi River levee network, extends 569 miles 

from the Arkansas-Louisiana state line to the delta in southeast Louisiana.  Because of the unique 

attributes of this river system, it was designated as a separate ecoregion. 

 

7) Pearl River 

This ecoregion is a border river between the states of Mississippi and Louisiana, located on the 

southern end of Mississippi and a small portion of southeastern Louisiana.  The system is braided 

into various tributaries and terminates in a primarily undisturbed cypress swamp.  The 

headwaters originate approximately 100 miles inland from Louisiana, near Jackson, Mississippi.   

 

8) Red River Alluvium 

This ecoregion bisects the South Central Plains Southern Tertiary Uplands and the South Central 

Plains Tertiary Uplands Ecoregions.  The southern boundary of the Red River Alluvium 

Ecoregion is formed by the northern extent of the Atchafalaya River levee and canal system.  

This ecoregion is composed of the Red River alluvial plain and is characterized by bottom 

hardwood vegetation.  Relief is moderate and slope low in this ecoregion. 

 

9) Sabine River 

This ecoregion is a border river between Texas and Louisiana.  This ecoregion includes the 

Toledo Bend Reservoir and the Sabine River, and due to their atypical qualities and extensive 

hydrological modification, these water bodies were considered to be a separate ecoregion.  

Louisiana and Texas each share a portion of the Toledo Bend Reservoir; however, the Sabine 

River Authority in Texas generally maintains the water levels in the reservoir.  Louisiana and 

Texas representatives cooperate in the management of water quantity and quality in both the 

Sabine River and Toledo Bend Reservoir that are part of this ecoregion. 

 

10) South Central Plains Flatwoods 

The South Central Plains Flatwoods (SCPF) Ecoregion is considered a transitional area between 

the South Central Plains Southern Tertiary Uplands Ecoregion and the Gulf Coastal Prairie 

Ecoregion (former Western Gulf Coastal Plains).  The eastern border is the Red River Alluvium 

Ecoregion and the Sabine River Ecoregion forms the western boundary.  Vegetation is longleaf 

forest.  Relief and slope are moderate in this ecoregion.      

 

11) South Central Plains Southern Tertiary Uplands 

The southern extent of the South Central Plains Southern Tertiary Uplands (SCPSTU) Ecoregion 

is the transitional South Central Plains Flatwoods Ecoregion.  The northwestern boundary is the 

South Central Plains Tertiary Uplands Ecoregion and the northeastern and eastern boundary the 

Red River Alluvium Ecoregion.  The Sabine River Ecoregion forms the western boundary for 
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this ecoregion.  This ecoregion encompasses the Kisatchie National Forest.  Vegetation is 

shortleaf forest.  Relief and slope are high in this ecoregion.   

 

12) South Central Plains Tertiary Uplands 

The South Central Plains Tertiary Uplands (SCPTU) Ecoregion is bisected by the Red River 

Alluvium Ecoregion.  The northern border is at the Arkansas and Louisiana state line, whereas 

the western border is the Texas and Louisiana state line.  The Sabine River Ecoregion forms the 

southwestern border for this ecoregion.  The southern border is the South Central Plains 

Southern Tertiary Uplands and the Red River Alluvium Ecoregions.  The eastern border is the 

Upper Mississippi River Alluvial Plains Ecoregion.  Vegetation is shortleaf and oak/hickory 

forest.  Relief and slope are high in this ecoregion.   

 

13) Terrace Uplands 

The Mississippi River levee system is the western boundary of the Terrace Uplands (TU) 

Ecoregion.  The southern boundary of this ecoregion is the Southern Plains Terrace and 

Flatwoods and the eastern boundary is the Pearl River Ecoregion.  The Terrace Uplands 

Ecoregion is characterized by longleaf and shortleaf vegetation types.  Relief and slope are high 

in this ecoregion. 

 

14) Southern Plains Terrace and Flatwoods 

The Southern Plains Terrace and Flatwoods (SPTF) Ecoregion is a transitional area between the 

more northern Terrace Uplands Ecoregion and the more southern Lower Mississippi River 

Alluvial Plains Ecoregion.  Vegetation includes bluffland-woodland types, mixed longleaf 

forests, and some prairie grassland.  This ecoregion is characterized by moderate relief and slope.    

 

15) Upper Mississippi River Alluvial Plains  

The Upper Mississippi River Alluvial Plains Ecoregion is located in the northeastern part of 

Louisiana.  The continuity of the Upper Mississippi River Alluvial Plains Ecoregion southward 

through Louisiana is interrupted by the Red River Alluvium Ecoregion and the Atchafalaya 

River Ecoregion.  The eastern boundary of this ecoregion is formed by the Mississippi River 

levee system.  The western boundary is the South Central Plains Tertiary Uplands.  The southern 

extent of this ecoregion terminates at the Red River.  A majority of this ecoregion is 

characterized with relief and slope that are low to moderate.  Land use consists of mainly 

cropland in these areas.  There are also portions of this ecoregion that contain natural ridges of 

moderate elevation and slope.  Habitat types in these areas include both cypress forest and 

bottomland hardwoods.  Many of the streams throughout this entire ecoregion have been 

hydrologically modified for irrigation.   
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VI.  NEXT STEPS FOR USE OF ECOREGIONS IN WATER QUALITY M ANAGEMENT  

 

LDEQ has considered several sources including base maps, water quality, watershed and aquatic 

habitat features, and biological aquatic species distribution in the ecoregional groupings and the 

refinement of the inland ecoregional boundaries within the state of Louisiana.  These ecoregions 

represent regions of similar ecological characteristics based on factors LDEQ considers 

important in the development and/or refinement of water quality standards.  

 

The use of the ecoregional approach for derivation of water quality standards for the protection 

of designated uses represents significant progress toward the setting of regionally appropriate 

water quality criteria for the protection of the fish and wildlife propagation use in Louisianaôs 

water bodies.  Implementation of the ecoregion approach through LDEQôs development and/or 

refinement of water quality standards (LDEQ 2010c, LAC 33:IX) represents a first step in the 

use of ecoregions to not only characterize the attainable water quality using a regional approach, 

but to provide a framework for implementation, assessment, and the ultimate management of 

water resources within the state.   

 

A. MODELING, TOTAL MAXIMUM DAILY LOADS, AND PERMITS 

 

As water quality standards provide an endpoint for Total Maximum Daily Loads (TMDLs) and 

permit limits, modelers and permit writers should be informed of the use of ecoregions in 

development and/or refinement of water quality standards.  Additionally, modelers and permit 

writers may evaluate the use of ecoregionally-derived water quality standards in their processes 

in order to evaluate next steps for model development and permitting. 

 

As it may be difficult to identify reference sites in some areas of the state due to recent 

development and urbanization, other methods, such as evaluating the historical ambient water 

quality conditions prior to land development and urbanization or water quality modeling, may 

need to be employed in determining the protective water quality conditions within certain 

ecoregions where land development and urbanization are prevalent.  Thus collaboration with 

water quality standards staff and modelers may be useful in this effort to set appropriate water 

quality criteria in regions where identification of reference areas may prove difficult.   

 

B. EVALUATION OF SUBSEGMENT BOUNDARIES 

 

Management of water resources has historically been conducted through a basin and subsegment 

approach (LDEQ 2010c, LAC 33: IX), which is still appropriate for many water quality 

standards, including most human health criteria.  There are twelve water resource management 

basins delineated within the state that currently include over 470 smaller subsegments.  These 

subsegments within basins serve as the current framework from which water quality standards 

are implemented (LDEQ 2010c, LAC 33:IX) and water quality assessments reported (LDEQ 

Integrated Report ï 305(b) Report and 303(d) List of Water Body Impairments).  Also, 

subsegments provide the framework for endpoints for TMDLs and measures for permit limits.  
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Ecoregional boundaries are typically independent of subsegment boundaries; thus in some cases, 

subsegments may actually delineate water resources that fall within two or more ecoregions.  As 

a result, the determination of the most appropriate water quality criterion may not be intuitive.  

As subsegment delineations are evaluated, some may warrant refinement; those subsegments that 

cross ecoregion boundaries may be considered a priority for this re-evaluation.  Approaches 

other than subsegment refinements will also be evaluated for the adoption and implementation of 

ecoregional-based water quality standards.     

    

C. AMBIENT MONITORING LOCATIONS 

 

Water quality assessments are conducted and reported on a biannual basis through evaluation of 

water quality at ambient monitoring locations throughout the state.  In the water quality 

assessments, water quality at ambient locations within subsegments are compared to the water 

quality criteria for designated uses for that subsegment, and determinations of use support are 

made.  Water bodies that fail to support the designated uses are then listed on the 303(d) list [see 

Clean Water Act Section 303(d)] of water bodies not meeting standards.    

 

As these water quality assessments are currently reported by subsegment, each subsegment may 

contain one or more ambient monitoring sites where water quality is measured and used to assess 

the condition of the water body within the subsegment, as compared to the applicable water 

quality criteria and designated uses.  Locations of ambient monitoring sites may need to be re-

evaluated to account for ecology-based uses and criteria, especially in areas where subsegment 

boundaries were refined and in subsegments that may cover more than one ecoregion to ensure 

that the assessment location is appropriate. 

 

D. I MPLEMENTATION OF WATER QUALITY STANDARDS 

 

As water quality standards are being developed and refined through the use of an ecoregional 

approach, the water body type (i.e., stream, lake, bay/estuary, wetland, etc.) is also taken into 

consideration in the determination of appropriate, regionally based water quality standards 

(LDEQ 2006, LDEQ 2008a, LDEQ 2008b, LDEQ 2010c, LAC 33:IX).  Currently, water quality 

standards are implemented according to subsegment. Thus, in subsegments with multiple water 

body types (such as those that contain water bodies classified as stream, lake, and possibly 

wetland), the water quality standard of the named water body is the one that is listed in the water 

quality regulations for the subsegment (LDEQ 2010c, LAC 33:IX).  Water quality standards 

developed by LDEQ do protect all water bodies within a subsegment and therefore all water 

bodies within the state.  However, as LDEQ progresses with development and refinement of 

water quality criteria on an ecoregional and water body type basis, further clarification may be 

needed in the regulations as to the applicable water quality criterion for a given water body when 

multiple water body types are present within a subsegment.    

 

E. WATER QUALITY ASSESSMENTS AND I NTEGRATED REPORTING 

 

Development and/or refinement of water quality standards using an ecoregional approach may 

also necessitate changes to water quality assessment procedures.  With the move to setting more 
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appropriate regionally-based water quality criteria based on attainable conditions within an 

ecoregion and water body type, water quality assessment reporting that compliments the water 

quality criteria derivation framework may be evaluated and employed. 

 

In addition, the production of the Integrated Report that contains the 303(d) list of waters not 

meeting standards is currently based on subsegments.  However, with the progression toward 

setting of ecoregional based water quality criteria, it may be necessary and more appropriate to 

report water quality assessments and impairments by ecoregion and water body type or in some 

other manner more consistent with the ecoregional approach.     

 

F. BEST MANAGEMENT PRACTICES 

 

The demonstration of similar ecological characteristics within ecoregions, as well as differences 

in ecological characteristics among ecoregions, illustrate that factors most important in affecting 

water quality throughout the state may differ with respect to ecoregions.  Use of ecoregional 

concepts should be utilized in the implementation of best management practices for water 

management programs, such as nonpoint source programs and watershed initiatives, within 

different ecoregions throughout the state.  An ecoregion-based framework may provide the basis 

for attainable endpoints towards water quality improvements.   
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APPENDIX A:  H ISTORICAL LDEQ  ECOREGION DELINEATIONS  

 

Maps depicting the historical LDEQ ecoregions are presented in this appendix.   

Figure 2 depicts the initial Louisiana ecoregions delineated in 1992; Figures 3 and 4 depict the 

Louisiana ecoregions with refinements to the Red River Alluvial Plains boundary and that of the 

Mississippi River levees in 1994; Figures 5 and 6 depict the Louisiana ecoregions with further 

line refinements in 2001; and Figure 7 depicts the ecoregions delineated in 2001 along with 

refinements proposed for 2011. 

 

Figure 2. LDEQ init ial ecoregion delineations developed in 1992 (LDEQ 1992). 

In 1992, LDEQ delineated ten ecoregions throughout the state: Atchafalaya Basin, Coastal 

Chenier Plains, Coastal Deltaic Plains, Mississippi Alluvial Plain, Mississippi River, Red River 

Alluvial Plains, Sabine River, South Central Plains, Terrace Uplands, and Western Gulf Coastal 

Plains Ecoregions. 
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Figure 3. LDEQ Red River Alluvial Plains Ecoregion refinement (LDEQ 1994). 

In 1994, LDEQ refined the Red River Alluvial Plains Ecoregion boundary based on Mississippi 

River levees and Old River Diversion Channel structure (LDEQ 1994). The area where revisions 

occurred is shown in the enclosed boxes. 
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Figure 4. LDEQ draft ecoregion delineation map developed in 1994. 

In 1994, LDEQ developed a draft ecoregion delineation map showing ten ecoregions.  Several 

inland stream reference sites are also depicted on this map.  
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Figure 5. 2001 LDEQ ecoregion delineation modifications. 

In 2001, modifications were made to the boundaries of the South Central Plains, Terrace 

Uplands, Upper Mississippi River Alluvial, Lower Mississippi River Alluvial Plains, and 

Western Gulf Coastal Plains.  Large river ecoregions for the Sabine and Pearl Rivers were added 

and the boundary of the Red River Alluvial Plain Ecoregion was modified to conform to levees.  

Solid black line represents LDEQ ecoregion boundaries from 2001 to 2011, whereas solid gray 

line represents ecoregion boundaries from 1994 to 2000. 

    

  






















































































































































































